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MAINTAINING HIGH SCIENTIFIC QUALITY AT
LOS ALAMOS AND LAWRENCE LIVERMORE NATIONAL
LABORATORIES

Executive Summary

In recent years, there has been concern in Congress about security and operations management at
Los Alamos National Laboratory (LANL) and Lawrence Livermore National Laboratory
(LLNL). As a result of this concern and a general preference for holding regular competitions for
ongoing federal contracts, Congress directed the Department of Energy (DOE) to hold open
competitions in 2004-2005 for the management and operations (M&QO) contracts for both LANL
and LLNL, as well as for other DOE national laboratories. (Since the 1940s, the University of
California has been the M&O contractor for LANL and, since its inception in 1952, for LLNL.)

The execution and accomplishments of the scientific programs' did not appear to be a factor in
the decision to hold a competition for the M&O contracts at LANL and LLNL. In view of that,
the National Nuclear Security Administration (NNSA), a semi-autonomous part of the DOE that
is responsible for both laboratories, wanted to ensure that the contract competitions preserve the
high-quality science and engineering currently being performed there, and so it asked the
National Research Council (NRC) to do the following:

[I]dentify key management principles for ensuring high scientific quality in world-class
weapons and energy R&D and recommend how best the NNSA can create meaningful
qualification and selection discriminators to help ensure world-class scientific quality is
maintained in programs and activities at LANL and LLNL. The [NRC] will conduct its
study with careful attention to the missions of LANL and LLNL and the needs of
NNSA, the current situations at LANL and LLNL and operating requirements imposed
upon them, the trends in the management of scientific activities at other relevant federal
R&D organizations, and the future availability of scientific manpower required at
LANL, LLNL, and similar laboratories.

The NNSA informed the NRC that it had assigned to others the responsibility for ensuring that
security and operations management would be properly addressed by the competitions. To
address the study’s charge, the NRC constituted the Committee on Criteria for the Management
of Los Alamos and Lawrence Livermore National Laboratories, a group of 15 scientists and
engineers with experience in science and technology (S&T) management in a variety of
institutions who met during January-April 2004 in Washington, D.C., and at each of the two
laboratories, conducted a set of site visits to other DOE laboratories, and gathered additional

information. The committee developed the following primary findings and recommendations for
the NNSA:

¢ Run the competitions for both LANL and LLNL simultaneously. Because of their
unique role in nuclear weapons research and development (R&D) and stewardship,
LANL and LLNL serve as peer communities for one another. The interplay between

! Throughout this report, “scientific programs” should be interpreted broadly as not only science and
engineering R&D, but also any work at the laboratories that requires a combination of technical skill and
creativity.
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these two laboratories is very important, and there is a strong sentiment at the laboratories
that their coordination and constructive competition are facilitated by their being
managed by the same contractor. The NNSA should hold the M&O competitions for
both laboratories simultaneously, allowing offerors to bid on an individual laboratory or
on both, and should then evaluate the resulting proposals to ascertain which hold the best
promise for ensuring that the laboratories’ programs remain coordinated and that the
laboratories continue to serve as peer reviewers of one another’s work. The NNSA
should also evaluate its own capabilities for playing that coordinating role in the event
that different M&O contractors are selected for LLNL and LANL.

Use a single proposal evaluation board assisted by a panel of experts in science and
technology management. The committee recommends that the NNSA constitute a
single very knowledgeable evaluation board to evaluate the proposals it will receive for
the management and operation of LANL and LLNL, to better enable comparison of
management ideas from across the entire set of proposals. The committee also
recommends that the evaluation board have available, as an added resource, a panel of
experts in S&T management to help assess offerors’ responses in areas where additional
S&T experience is required and to help formulate questions for the evaluation board to
pose to the offerors.

Preserve and improve what’s working well. Congressional concerns about security
and project management at LLNL and LANL—which are beyond the scope of this
study—were not accompanied by criticism of the S&T programs at the two laboratories.
Therefore, attempts to address the former should be balanced and integrated with actions
to preserve and improve S&T quality. The NNSA also should conduct the competitions
in a way that minimizes uncertainty for the laboratories’ staffs, including working toward
contractor arrangements that are readily extendible beyond the 5 years stipulated in
federal procurement regulations and immediately communicating any ground rules for
the competitions that bear on continuation of employment and benefits.

Seek contractors that can retain the laboratories’ world-class scientific staffs. The
NNSA'’s requests for proposals (RFPs) and proposal evaluations should ensure that the
laboratories continue to attract, retain, and develop the world-class S&T staffs that are
essential to accomplishing the laboratories’ missions. The RFPs and subsequent proposal
evaluations should address the aspects under direct control of the contractor (e.g.,
laboratory facilities and site conditions) as well as the contractor's contributions to the
community that enable the attraction and retention of highly qualified science and
engineering staff. Because of LANL's isolated location, the community aspects should
be weighted more heavily in proposals for LANL management.

Seek contractors with excellent strategic management capabilities. The RFPs and
proposal evaluations should lead to M&O contractor(s) with experience in running a
large S&T organization and the ability to create and follow a long-term S&T agenda, and
to do so with impeccable integrity and a commitment to national service.

Seek contractors that will appoint excellent key personnel to manage the
laboratories. The RFPs and resulting proposal evaluations should lead to key
management teams for LANL and LLNL, including governing or advisory boards and
visiting committees, that are of the highest quality. The credentials of the team members
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should be comparable to those of individuals in similar positions at other national
laboratories.

¢ Seek contractors that are expert at best practices. Effective and efficient business
practices facilitate and support the delivery of high-quality S&T work. The RFPs and
resulting proposal evaluations should be tailored to find contractors with demonstrated
skills in process, financial, and human and physical resource management. The
contractors should be able to plan, construct, and operate major facilities and execute
effective but efficient security and safety procedures and training programs.

e Seek contractors that are skilled at stimulating and supporting innovation. The
contractors should be effective stewards of their Laboratory-Directed Research and
Development (LDRD) funds, as these funds provide one of the principal means for the
laboratories to remain on the cutting edge of science and engineering and to recruit and
retain outstanding young scientists, and the RFPs and resulting proposal evaluations
should identify offerors with the best capabilities in this area. The contractors should
also creatively manage interactions with the outside technical community, including
foreign nationals, and provide productive and stimulating processes for managing
intellectual property, facilitating technology transfers, and rewarding exceptional
contributions by the S&T staff.

e Seek contractors that can provide intellectual leadership. It is essential to the
missions of the laboratories and to the continuance of mission-oriented S&T work of the
highest quality that the NNSA’s RFPs and resulting proposal evaluations identify
contractors that can lead the laboratories to continued technical excellence.

This report provides background for these recommendations and includes additional
recommendations to the NNSA about how it can evaluate the proposals that result from these
competitions. It makes some suggestions for incentives to include in the contract to increase the
likelihood of proposals from high-quality R&D organizations. The report also discusses more
generally some of the principles of good R&D management, including the need to strike a
balance between managerial control and the flexibility that encourages scientific and technical
creativity.
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Introduction

The U.S. nuclear weapons laboratories—Los Alamos National Laboratory (LANL), Lawrence
Livermore National Laboratory (LLNL), and Sandia National Laboratories—are rightly
considered to be national treasures. They have excelled for over half a century at creating and
sustaining the nation’s nuclear deterrent capabilities. In recent years, their mission has turned to
stockpile stewardship, encompassing a range of challenges related to ensuring the reliability,
safety, and efficacy of the existing stockpile of nuclear weapons, without full-scale testing.
Additionally, the laboratories’ scientific and engineering prowess has been of great value to
conventional defense, energy research and development (R&D), and other technical enterprises as
wide-ranging as high-performance computing, transportation modeling, and genomics. The high
science and engineering quality of these laboratories was well known to the authors of this report
through their long experience in the science and technology (S&T) enterprise, and that impression
is supported by many metrics of R&D quality.”

The success of the weapons laboratories in meeting their weapons missions and in contributing to
R&D well beyond that mission is evidence of their scientific depth and breadth, a depth and
breadth that allows the laboratories to recognize and apply research developments from a wide
range of fields that might be of importance to their missions a decade or more in the future. The
committee believes that this broad and sustained base of scientific, engineering, and technological
expertise is necessary in order for the nuclear weapons complex to be prepared for contingencies
beyond those addressed by the near-term program.

In recent years, there has been concern in Congress about security and operations management at
LANL and LLNL. As a result of this concern and a general preference for holding regular
competitions for ongoing federal contracts—and with the concurrence of an external blue-ribbon
commission® appointed by the Department of Energy (DOE)—Congress directed DOE to hold
open competitions in 2004-2005 for the management and operations (M&Q) contracts for both
LANL and LLNL, as well as for other DOE national laboratories.” (Since the 1940s, the
University of California has been the M&O contractor for LANL and, since its inception in 1952,
for LLNL.) It is important to note that the execution and accomplishments of the scientific
programs” did not appear to be a factor in the recent decision to hold a competition the M&O
contracts at LANL and LLNL. In fact, these scientific programs are widely regarded in the
science and engineering community as being world-class. In view of that, the National Nuclear
Security Administration (NNSA), a semi-autonomous part of the DOE that is responsible for both
laboratories, wanted to ensure that the contract competitions preserved the high-quality science
and engineering currently being performed there, and so it asked the National Research Council
(NRC) to do the following:

? For example, LLNL staff authored 1140 peer-reviewed publications in 2003, and LANL produced nearly
1700, while each laboratory received over 70 patents in that same year. In addition, laboratory staff
members have achieved numerous professional recognitions.

3 U.S. Department of Energy, Blue Ribbon Commission on the Use of Competitive Procedures for the
Department of Energy Labs, “Competing the Management and Operations Contracts for DOE’s National
Laboratories,” public draft, November 24, 2003.

* Energy and Water Development Appropriations Act for Fiscal Year 2004, PL 108-137, General
Provisions, Department of Energy, Section 301.

> Throughout this report, “scientific programs” should be interpreted broadly as not only science and
engineering R&D, but also any work at the laboratories that requires a combination of technical skill and
creativity.
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[1]dentify key management principles for ensuring high scientific quality in world-class
weapons and energy R&D and recommend how best the NNSA can create meaningful
qualification and selection discriminators to help ensure world-class scientific quality
is maintained in programs and activities at LANL and LLNL. The [NRC] will conduct
its study with careful attention to the missions of LANL and LLNL and the needs of
NNSA, the current situations at LANL and LLNL and operating requirements imposed
upon them, the trends in the management of scientific activities at other relevant federal
R&D organizations, and the future availability of scientific manpower required at
LANL, LLNL, and similar laboratories.

The NNSA informed the NRC that it had assigned to others the responsibility for ensuring that
security and operations management would be properly addressed by the competitions. To
address the study’s charge, the NRC constituted the Committee on Criteria for the Management
of Los Alamos and Lawrence Livermore National Laboratories,® a group of 15 scientists and
engineers with experience in S&T management in a variety of institutions who met during
January-April 2004 in Washington, D.C., and at each of the two laboratories, conducted a set of
site visits to other DOE laboratories, and gathered additional information.’

The Special Challenges of Management at LANL and LLNL

The successful accomplishment of the LANL and LLNL missions requires that DOE, the
contractor(s), and the laboratories strike the right balance between the needs to (a) meet mission
milestones in the near term, (b) maintain the staff and the creative scientific culture necessary to
meet the unforeseen challenges of the future, and (c) be able to recognize and pursue novel or
breakthrough advances. There is also a widespread perception that these laboratories need to
improve their operations management and security—issues that are important but are outside the
scope of this study—and the committee believes that these goals can and should be pursued in an
integrated fashion with the goal of preserving, and even improving, the S&T. Because this study
was not asked to address the security and operations management goals, this report discusses
them only where they are connected to scientific quality.

The NNSA, in crafting requests for proposals (RFPs) for the management of LLNL and LANL,
will have to consider the key aspects of operations management and security and balance those
aspects with the considerations about S&T management raised in this report. An overemphasis
on detailed program planning and management, or on process definition and management, is
often counterproductive to stimulating the best scientific work. Trust, and an expectation that the
staff will perform at a high level of quality, create the incentives for excellent accomplishments in
science and engineering. Similarly, systems for security inevitably entail risks, and pro forma
efforts to eliminate, rather than manage, those risks inherently detract from the quality and
productivity of the S&T workforce. It is essential that the M&O contractors for LANL and
LLNL be adept at managing within the natural ambiguity of R&D—the inherent uncertainty
about how programmatic thrusts will actually play out—and that they have the capacity to
respond to unanticipated S&T opportunities.

Fortunately, the conditions that attract and retain an excellent S&T staff are the same conditions
that facilitate their best progress toward mission goals: both rely critically on an environment that

® See Appendix 1.
" See Appendix 2.
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encourages self-motivated work targeted toward the mission and that provides connections to a
wide range of external scientists and engineers. Thus, high scientific quality at LANL and LLNL
is dependent on each laboratory’s continuing to attract and retain an excellent scientific staff, and
each laboratory’s success at attracting and retaining such a staff requires a laboratory
environment that enables the staff to excel.

The contractor also must serve as a buffer between the laboratories’ staffs and pressures to
micromanage the laboratories’ operations. Many experts who have examined the working of the
national laboratories—most notably the 1994-1995 Galvin Commission,® and more recently the
DOE’s Blue Ribbon Commission on the Use of Competitive Procedures for Department of
Energy Labs’—have decried the degree of micromanagement to which these laboratories are
subjected and have called for a reestablishment of the spirit of trust that formerly made the
government-owned/contractor-operated (GOCQO) model of laboratory management successful.
The M&O contractors for LANL and LLNL can help address this problem by working to restore
and improve the level of trust among the DOE, Congress, and the laboratories’ staffs. Among
other things, each laboratory’s management and staff should be given some flexibility and
latitude in the expenditure of R&D funding. Especially important are the Laboratory-Directed
Research and Development (LDRD) funds, which should continue to be deployed largely at the
discretion of the LANL and LLNL Directors. While the DOE sets the overall missions and
oversees the laboratories’ programs, the laboratories’ directors and staffs should be given leading
roles in defining and executing the programs of their laboratories because they are in the best
position to develop the very-long-term view that is necessary given the magnitude of the
challenges faced by these institutions.

Enabling Effective Competitions for LANL and LLNL

Retaining a Healthy LANL-LLNL Interplay

During the course of its study, the committee became acutely aware of the vital interplay between
LANL and LLNL. The need for two centers of competence in nuclear design and management
was recognized by the government more than 50 years ago. Nuclear stewardship and the
scientific aspects of national security have been and remain too important to leave to any single
group, no matter how competent. Absent the normal scrutiny of outside peers, such a deliberate
overlapping of missions is desirable, and it has been very successful over the decades in enabling
the two laboratories to provide a healthy check of one another’s work. The spirit of competition
among equals that now exists encourages the science and engineering staffs of both laboratories
to aim for high achievements and ensures that the best S&T efforts are brought to bear on the
main missions.

There is a strong sentiment at LLNL and LANL that coordination and constructive competition
are facilitated by the laboratories being managed by the same contractor. ' The committee notes
that the following issues could arise if LANL and LLNL were managed by different contractors:

¥ Task Force on Alternative Futures for the Department of Energy Laboratories, Robert Galvin, chair.

? U.S. Department of Energy, Blue Ribbon Commission on the Use of Competitive Procedures for the
Department of Energy Labs, “Competing the Management and Operations Contracts for DOE’s National
Laboratories,” public draft, November 24, 2003, p. 13.

10 See, e.g., Harold M. Agnew, et al., personal communication from 10 former LLNL and LANL directors
to Secretary of Energy Spencer Abraham, December 8, 2003. The letter notes the peer review the
laboratories provide one another, the need to cooperate and share information, and the value of staff
interchanges, and concludes: “In our experience all of these are difficult under a single contractor and
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e Coordination between the laboratories might deteriorate;

Communication channels would have to be more explicitly identified and monitored;

e Exchange of scientific personnel and transfer of programs between the laboratories
would likely be inhibited;

e The NNSA would have to provide a non-trivial coordination function, which would
complicate the governance of these weapons laboratories and change the nature of
the NNSA’s involvement, while risking duplicative oversight; and

o Different contractors, particularly different kinds of contractors (e.g., one for-profit
and one non-profit), might face structural incongruities with respect to regulations or
guidelines for such issues as conflict of interest, personnel management, or
intellectual property, giving rise to reduced scientific interchange between the
laboratories.

The committee cannot assess the magnitude of these risks, and it suspects that proposals for the
two M&O contracts could identify promising mechanisms for continuing and perhaps improving
the effective interplay between LANL and LLNL. In order for the NNSA to judge most
effectively the merits and risks of various combinations of M&O contractors, however, the
committee concluded that the NNSA must see those proposals at the same time. Therefore, to
provide for that option, the committee makes the following recommendation:

Recommendation 1. The NNSA should run simultaneous competitions, with the same proposal
evaluation board, for the management of LANL and LLNL, in which offerors could make
proposals for the management of either or both laboratories, and the RFPs should ask all offerors
to discuss how they would effect coordination and constructive competition between LANL and
LLNL. The prospects for continuing that constructive competition could then be given
appropriate consideration in the NNSA’s decision about which contractor(s) to select. The
NNSA should also evaluate its own capabilities for playing the coordinating role if LANL and
LLNL were managed by different contractors and factor that evaluation into its contractor
selection decisions.

With this recommendation, the committee disagrees with the Blue Ribbon Commission on the
Use of Competitive Procedures for the Department of Energy Labs, which specifically
recommended competing these two contracts at different times because each competition “must
welcome all interested and qualified bidders to participate.”'' The committee does not believe
that simultaneous (but separate) competitions would hinder such participation.

While the committee does not refute the Blue Ribbon Commission’s conclusion that “there [is]
little need to specifically require that the same M&O contractor manage the two laboratories” the
possible problems that could arise should LLNL and LANL end up with different contractors are
significant enough that it is prudent to run simultaneous competitions in order to evaluate how
well those risks can be managed. The Blue Ribbon Commission’s argument that Sandia National
Laboratories (SNL) successfully collaborates with LANL and LLNL in spite of having a different
M&O contractor is not completely convincing, because the mission overlaps between SNL and

would be greatly exacerbated with separate contractors.” The letter also asserts that there would be “great
value” in competing the contracts simultaneously.

"'U.S. Department of Energy, Blue Ribbon Commission on the Use of Competitive Procedures for the
Department of Energy Labs, “Competing the Management and Operations Contracts for DOE’s National
Laboratories,” public draft, November 24, 2003, p. 23.
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LANL and between SNL and LLNL are not nearly as striking as the overlap between LLNL and

LANL programs.

Contract Incentives
The committee believes that a critical element in ensuring that high-quality science and

technology are maintained at LANL and LLNL as their management contracts are competed is
that the NNSA receive proposals from the most highly qualified organizations. Organizations are
motivated to manage a national laboratory for a variety of relatively intangible reasons, such as a
sense of national service, prestige, and access to talented individuals and relevant technology; the
management fee is probably not the primary incentive nor, the committee believes, should it be.
There is a concern among those familiar with DOE national laboratories that the responsibility of
managing a weapons laboratory is of only marginal appeal to potential contractors because of the
many possible liabilities and risks and the micromanagement in evidence at many laboratories.

Therefore, to ensure that qualified potential contractors will expend the substantial effort involved
in developing a proposal, the NNSA should seek and articulate non-financial incentives to be

associated with these contracts. The following are probably the most important of these
incentives:

The contracts could clarify, and expand if possible, indemnification against the
consequences of laboratory operations (in the absence of wrongdoing by the contractor)
to the full extent allowed by law and federal regulations. Qualified contractors simply
will not put their entire assets and/or reputation at risk for the sake of the small financial
reward and the prestige value of managing a national laboratory. The committee does not
believe that DOE should require contractors to accept lesser fees in exchange for
increased indemnification.

The contracts could facilitate the contractors’ use of their best practices (for business
practice, risk management, human resources, and so on) as the law permits, rather than
being automatically constrained to follow DOE practices.

Each contract should be formulated in accordance with the principle of performance-
based results rather than prescriptive requirements for how the work should be done.
Such an approach allows for maximizing the capabilities of the S&T staff and directs the
focus of DOE/NNSA oversight toward the significant issues requiring such attention.
The contracts should make use of the DOE’s procurement provisions'? that allow it to
approve 10-year M&O contracts, with 5-year option terms, in order to create an incentive
for long-term commitments appropriate to the laboratories’ missions and to make the up-
front investment in proposal preparation less of a disincentive to some potential offerors.
The committee’s concern about the use of 5-year contracts for the management of LANL
and LLNL echoes that expressed in the recent draft report from the Blue Ribbon
Commission on the Use of Competitive Procedures for the Department of Energy Labs,
which suggested a framework for retaining an incumbent contractor for as long as 20
years, as long as its performance meets or exceeds DOE expectations.”> A 5-year
contract with a simple mechanism for a 5-year extension, or the use of a rolling 5-year
contract in the absence of underperformance by the contractor, would seem to be one
such desirable mechanism. This approach would also be desirable because it would
avoid the disruptions noted below in the section titled “Preserve and Improve What’s

12 Acquisition Letter 1996-09, Attachment B.

1 U.S. Department of Energy, Blue Ribbon Commission on the Use of Competitive Procedures for the
Department of Energy Labs, “Competing the Management and Operations Contracts for DOE’s National
Laboratories,” public draft, November 24, 2003, p. 20.
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Working Well.” As an example of this kind of practice, NASA’s current contract with
the California Institute of Technology for the management of the Jet Propulsion
Laboratory allows the contract duration to be extended or reduced according to
performance. The committee observes that the United Kingdom moved, in 2003, to a 25-
year management contract for its nuclear weapons laboratories. Currently, federal
contracting regulations in the United States permit 5-year contracts with extensions of up
to 5 years, for a total of 10 years.'* Contracts of longer duration would probably require a
change in these regulations.

o To the extent permitted by law, each contract should have streamlined constraints for
managing conflicts of interest to minimize inhibition of exchanges of personnel and
information between the laboratory and its M&O contractor. Also, the contractor should
be allowed to participate in the development of inventions and make use of intellectual
property originating at the laboratory.

The NNSA should take care that its incentives appeal to both for-profit and non-profit offerors
and keep in mind that the reward structure and performance incentives in the contracts will play a
prominent role in how the laboratories perform and develop. Obviously, it is very important that
the contracts’ performance incentives reward the desired behaviors, and the NNSA proposal
evaluation board will have to be mindful of how the performance awards (if any) built into the
laboratory M&O contracts will drive management priorities.

One of the greatest disincentives for highly qualified offerors to compete for the M&O contracts
is the potential for significant post-award surprises associated with pre-existing environmental,
infrastructure, or human resource issues. In at least the case of the latest competition for
management of the Oak Ridge National Laboratory, the constraints of the competition led to
significant unanticipated challenges for the new management team, which in turn limited its
ability to target other important issues and to minimize surprises to the staff. The committee
urges the NNSA to arrange for all qualified offerors to be given adequate opportunity to both visit
LLNL and LANL and to interact with a broad cross section of laboratory staff. Recognizing that
such access will necessarily be somewhat disruptive to ongoing work at each laboratory, the
NNSA might consider an extended “bidders’ conference” to be held on-site over a multiday
period. Such a conference could be organized with a mix of plenary sessions and parallel tracks
dealing with specific issues. This format would limit the disruption of ongoing technical work to
a specified period and at the same time ensure that all qualified offerors obtain extensive access to
information that will be necessary to develop a truly informed proposal. This step would therefore
maximize the chances of attracting proposals from the best prospective offerors and remove one
factor that can contribute to disruptive management transitions.

Evaluating Proposals from M&O Partnerships

It is likely that the NNSA will receive some proposals from various partnering arrangements of
different organizations. Such partnerships increase the breadth of the offeror, but they open the
possibility for communication gaps within a partnership. In evaluating proposals from
partnerships, the NNSA may want to ask whether the strengths of the parent organizations have
been combined logically and whether the partnership has identified a workable mechanism for
applying the various capabilities and corporate experiences against the varied tasks and
responsibilities of the M&O contractor.

14 48CFR970.1706-1.
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Special Considerations for Los Alamos National Laboratory

For a laboratory in an isolated location like LANL, staff attraction and retention and,
consequently, scientific excellence at the laboratory, are strongly influenced by the quality of the
community schools, opportunities for spouses, employee family assistance programs such as
child care, and so on. M&O proposals should include a description of plans for contributing to
the Los Alamos community’s attractiveness to current and potential LANL staff. Not only is the
town of Los Alamos highly dependent on LANL, but LANL is also by far the largest employer in
northern New Mexico, so it has important and highly visible interactions with regional political
bodies and segments of the regional economy. Offerors should be asked to demonstrate their
understanding of LANL’s connections to the community and region and to describe how they
propose to nurture these relationships, consistent with federal regulations governing regional
partnerships."’

Other special features of LANL include its distribution of facilities across a large geographic
area, a large number of aging facilities, and substantial environmental issues arising from past
weapons-related activities. Some of the facilities challenges—such as managing the aging
LANSCE accelerator complex, developing a replacement for the Chemistry and Metallurgy
Research Building (which is necessary for pit production and actinide research but does not meet
seismic standards), and handling or transferring the functions of TA-18, a training facility of
critical importance that requires expensive safeguards—Ilie at the heart of the laboratory mission
and constitute significant “pre-existing conditions” that will require substantial planning and
funding to remedy. Efforts to remedy these facilities challenges have begun, but they will not be
resolved by the time the next M&O contract is awarded. The environmental impacts of LANL’s
dispersed and incompletely documented legacy wastes are likely to be exacerbated by the effects
of the large-scale fires of 2000. These circumstances underscore that stewardship of the local
environment constitutes a set of challenges specific to LANL and its future.

Special Considerations for Lawrence Livermore National Laboratory

Lawrence Livermore National Laboratory lies at the edge of the technical megalopolis of the
Silicon Valley and is close to other major intellectual centers that include Stanford University, the
Universities of California at Berkeley, Davis, San Francisco, and Merced, several campuses of
the California State University system, and private colleges and universities. This situation gives
LLNL obvious advantages in ease of interaction with others in the research community, and
collaboration with University of California faculty members has apparently been very readily
available and advantageous for LLNL, because it is almost equivalent to a campus of the
university. LLNL’s location also helps it attract and retain scientific and technical staff, though
the many R&D opportunities in the region also make that staff more mobile. The Livermore
location also means that laboratory employees are affected by the high real estate costs of the San
Francisco Bay area, and many employees now live in the Central Valley. Offerors should be
asked to describe their capabilities and intentions for dealing with both the strengths and
challenges of the community and region.

Just as the mission and activities of LANL are strongly affected by the special needs of nuclear
stewardship and its large user facilities, so also are the mission and activities of LLNL affected by
the special features of NIF, the National Ignition Facility. About one-fifth of LLNL’s annual
expenditures are devoted to NIF, and the requirements of this special project must be reflected in
LLNL’s RFP. Offerors should be asked to describe how they will maintain a balanced program
of activities at LLNL in view of the large scale of NIF as a relatively new part of the LLNL
program.

15 48CFR970.2673.
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Proposal Evaluation Board

Evaluating how well offerors will be able to address the special nature of the LANL-LLNL
interplay and the special considerations for each of the laboratories will require a very skilled
proposal evaluation board, because the offerors’ capabilities in these areas may be difficult to
judge. Similarly, offerors who propose an M&O partnership will have to be assessed against
their abilities to manage and integrate the strengths of the component parts of their teams—and
that is also difficult to judge. Finally, the section below titled “Recommendations for the RFPs
and for Evaluation of the Resulting Proposals” recommends mostly non-quantitative measures for
evaluating the S&T aspects of the proposals. For these aspects, non-quantitative measures are
more important than any quantitative metrics. For all of these reasons, the committee finds that
the LANL and LLNL competitions will require a proposal evaluation board with strong expertise
in R&D management, or access to that expertise. The latter can be accomplished through
establishment of a panel of experts in S&T management, implemented with care to avoid
conflict-of-interest issues under the Procurement Integrity Act. An example of the successful use
of such an adjunct panel in a DOE procurement was in the source selection for a $200 million
DOE contract to extract medical isotopes from the U-233 accumulated at Oak Ridge National
Laboratory.

Recommendation 2. The NNSA should constitute a single very knowledgeable proposal
evaluation board to evaluate the proposals it will receive for the M&O of LANL and LLNL. (As
noted in recommendation 1, the committee consensus is that the two contracts should be
competed simultaneously, and the use of a single evaluation board would allow that one group to
compare management ideas set forth in the entire set of proposals.) For that reason, the
committee also recommends that the proposal evaluation board have available, as an added
resource, a panel of experts in S&T management to help assess offerors’ responses in areas where
additional S&T experience is required and to help formulate questions for the proposal evaluation
board to pose to the offerors.

Transition Planning and Execution

The instability and uncertainty associated with a competition will, at the least, affect staff
productivity, and it will cause many people to consider retiring or leaving. Such departures could
have a significant short-term effect on the quality of science and technology at the two
laboratories, and the premature retirement of those with nuclear test experience, in particular,
could have long-term ramifications. The committee suggests that the NNSA accompany the
release of its RFPs with a question-and-answer process directed to the staffs of LLNL and LANL,
who will surely have questions and concerns about the ground rules and process for the
competitions and who may not know whom to ask during the period of uncertainty. An appealing
process that was set up during the 1999-2000 management transition at Oak Ridge National
Laboratory allowed for questions to be submitted either online or through a voice mailbox, after
which a knowledgeable individual called the questioner to ensure that the question was truly
understood before an answer was formulated, and then questions and answers were quickly
placed on a Web site that all employees could view. While such a system entails costs and time,
it is invaluable for maintaining morale and for minimizing misinformation, and for LANL and
LLNL it would reduce the far greater costs of employee frustration and anxiety, which lead to
staff departures.

If one or both laboratory competitions lead to a change in contractor, then the following steps
would be helpful to minimize uncertainty and disruption:
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e A transition plan should be developed that represents the merger of both the outgoing and
the incoming contractors’ transition plans, and this plan should be shared with the
laboratory staff. The 1993 transition plan for Sandia National Laboratories appears to be
a good model.

e The NNSA should establish a question-and-answer system similar to the one suggested
above to accompany the release of RFPs, but involving knowledgeable individuals from
the NNSA and both the outgoing and the incoming contractors so as to be certain that the
answers provided are accepted by all parties.

e The contractor should make no sudden or hasty changes, waiting instead until it
thoroughly understands the strengths and weaknesses of current laboratory management
procedures.

Recommendations for the RFPs and for Evaluation of the Resulting Proposals

An accomplished and effective R&D laboratory needs a compelling and well-defined mission,
excellent staff, adequate tools and facilities, efficient business and project management, and
strong leadership. The quality of the staff is the most important asset, and it can largely
compensate for aging facilities, bad management, fuzzy focus, and other deficiencies, but staff
quality is also the most difficult to rebuild if it declines. Nevertheless, any of those deficiencies
can undermine the performance of the laboratory’s mission even with excellent staff. One could
argue that the quality of staff is even more critical for nuclear weapons laboratories in our era of
no nuclear weapons testing.

In what follows, the committee makes six major recommendations to the NNSA
(Recommendations 3 through 8). The first recommends an overriding principle for the
competitions, and the other five offer specific guidance on broad categories of information that
the NNSA should solicit through its RFPs; the NNSA might wish to adapt Recommendations 4
through 8 for inclusion in the RFPs . The rationale for each major recommendation, which
include findings from the committee’s study, precedes the recommendation. Following each of
Recommendations 4 through 8 are subsidiary recommendations (e.g., Recommendations 4a-4d)
that advise the NNSA about how to evaluate the resulting proposals. In cases where the offeror is
a new legal entity created for the current competition(s) and therefore does not have its own
history, the language in these recommendations about past accomplishments and capabilities of
the offerors should be interpreted as referring to accomplishments and capabilities of their parent
organizations.

Preserve and Improve What’s Working Well

As argued above, it is critical not to undermine the ability of LANL and LLNL to accomplish
their missions, and that ability is heavily dependent on the quality of their S&T. Because the
incidents that contributed to the decision to hold open competitions for the LLNL and LANL
M&O contracts did not suggest that the laboratories’ S&T programs were lacking, the
competitions for these contracts should be structured so as to cause little or no deleterious effect
on the execution of the S&T programs. In the experience of the committee members, a
laboratory’s efforts to improve security and operations management should be integrated with
efforts to continuously improve the S&T, so that management’s emphases are balanced and
focused on accomplishing the laboratory's mission.

The NNSA is already very aware that the laboratory staffs are affected negatively by uncertainty:
the uncertainty of their continued employment, benefit plans, laboratory funding, scientific
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directions, managers, and so on. Therefore, the next M&O contractor(s) should make special
efforts to identify quickly and accurately all processes that will and will not be changed, so as to
minimize the disruption caused by the competitions. It seems likely that the essential features of
the scientific program should not change, because they are not “broken,” but each contractor’s
intentions vis-a-vis those programs should be clearly stated to each laboratory’s staff as soon as
possible after the management competition. The contractor should do careful homework before
trying to effect changes that affect the S& T workforce. That is, the contractor should avoid
instituting procedural changes until it has a clear understanding of any real problems that might
exist.

In this light, the committee suggests that the NNSA consider adopting the approach followed by
the RFP for Sandia National Laboratories in 1992, which also had a solid technical program that
needed to be preserved rather than “fixed.” In that case, DOE’s goal was apparently to provide
continuity in transition, and that approach seems to have worked well. The following section of
that RFP no doubt contributed to this end by reducing uncertainty among the scientific staff:

The Offeror shall commit to: (a) offer employment, except for Laboratory Key
Personnel, to all other Regular (As defined in Appendix A) Laboratory personnel
currently employed and at their existing salary rates; (b) take over existing pension
plans established specifically for the current contract and establish or take over savings
plans at the same employer and employee contribution rates allowable under the AT&T
savings plans; (c) credit employees’ length of service with the incumbent contractor
toward any length of service requirements of the replacement contractor for fringe
benefits such as severance pay and enrollment in group insurance plans; and, (d)
recognize the currently certified collective bargaining agents and their existing
bargaining agreements.

The committee is very concerned that the proposed 5-year duration of the LLNL and LANL
M&O contracts will lead to additional periods of uncertainty, with their attendant disruptions to
laboratory staffs and program execution, for many months every 5 years, and for a longer period
whenever a new management team comes in. Such disruptions, when rare, are part of every work
environment, but their impact every 5 years could be significant.

Therefore, the committee makes the following overarching recommendation:

Recommendation 3. The important efforts to improve the management of security and
operations at the laboratories should be balanced and integrated with efforts to preserve and
improve the ability of the laboratories to perform the essential S&T components of their
missions. The committee also recommends that the management competitions, and the transition
(if there is one) to any new contractor(s), be carried out with minimal disruption to the S&T
program. As noted in the section above titled “Contract Incentives,” the committee recommends
that the NNSA consider arrangements that reduce the risk of disruptive competitions every 5
years, as both an incentive to prospective offerors and as a move to minimize deleterious effects
on the laboratories’ productivity associated with competitions.

Workforce

The primary determinant of how well the laboratories can address their missions, given the
degree to which science, engineering, and technology pervade the programs, is the quality of the
S&T staffs. In addition, the long-term nature of the work of the weapons laboratories is benefited
by having a stable staff and effective continuity planning, so that corporate knowledge (which, at
least in the case of past weapons testing, remains valid on a timescale of decades) is retained.
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Through a wide range of discussions with staff members at various levels of LANL and LLLNL,
the committee found that high-quality scientists and engineers are attracted to the laboratories by
the importance and demanding nature of their missions, by the unique facilities, and by the
chance to work with excellent colleagues. The existence of funding for fundamental and
innovative R&D (the LDRD fund) is a critical motivator, because it assures the S&T staff that an
option exists to pursue important long-range questions that are not otherwise addressed by the
laboratories’ programs. Many staff members also reported that they were attracted by the
university-like environment at the laboratories, which is characterized, for example, by easy and
open communication on unclassified S&T issues, by the large number of postdoctoral
appointments and visiting students from the United States and a wide range of foreign countries,
the presence of other visiting researchers, laboratory-sponsored seminars and conferences, ample
opportunity for publishing and collaboration, reliance on peer review by a mix of internal and
external experts, and so on. The committee members agreed, based on their experience in a wide
range of R&D settings, that such an environment is the most conducive to the best scientific
inquiry because it encourages intellectual integrity and scientific objectivity. Therefore, the
laboratories’ contractor(s) should have the ability to continue LANL’s and LLNL’s access and
interaction with the broad, worldwide science and engineering community and to foster the
principles of intellectual integrity and scientific objectivity. These aspects are critical to the
success of the weapons laboratories, and they are very important in the attraction and retention of
high-quality science and engineering staffs. The contractors’ familiarity with managing a high-
quality S&T workforce, and its style and high-level planning, can enable or hinder the ability of
laboratory management to successfully manage the S&T workforce.

Staff attraction and retention are also driven by the quality of the work environment, including
both tangible factors (e.g., facilities, equipment, support services, child care, benefits, and other
personnel policies) and intangibles (e.g., degree of management support, freedom from retaliation
for raising problems, an effective grievance process, pride in the organization). As mentioned
above, staff attraction and retention also can be strongly influenced by the quality of the
community schools, opportunities for spouses, opportunities for future employment, and so on,
and the successful M&O contractor must be mindful of these factors. Staff retention also depends
on the availability of viable career paths, so that staff members (including those doing highly
classified or specialized weapons work) do not feel boxed into their areas should their interests, or
programmatic priorities, evolve.

Therefore, the committee makes the following recommendation to the NNSA:

Recommendation 4. The RFPs for the LANL and LLNL competitions should ask offerors to
demonstrate their capabilities for attracting, retaining, and developing the excellence of a broad-
based, world-class science, engineering, and technical staff and their plans for enabling the
laboratory management in this critical area. These plans and capabilities should cover aspects
under direct control of the contractor (e.g., laboratory facilities and site conditions) as well as the
contractor’s contributions to those aspects in the communities that enable the attraction and
retention of highly qualified science and engineering staff. Because of LANL’s isolated location,
the community aspects should be weighted more heavily in proposals for LANL management.

The committee makes four subsidiary recommendations to the NNSA to guide its evaluation of

the proposals for the LANL and LLNL M&O contracts as they apply to the laboratories” S&T
workforces:
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Recommendation 4a. The NNSA should evaluate the offerors’ plans, track records, and
reputation for attracting and retaining a stable and world-class S&T workforce. Dimensions of
this evaluation should include the offerors’ high-level plans for the management of the LDRD
program,; its success and plans for operating postdoctoral, student, continuing education, and
training programs; any history with facilitating Intergovernmental Personnel Act (IPA) transfers;
and its ability to provide facilities and technical support for an advanced S&T workforce. The
evaluation should also include the offerors’ plans for the support of viable career paths for
members of the S&T workforce who cross between classified and unclassified activities and its
track record and plans for involving S&T expertise in its top management and boards.

Recommendation 4b. The NNSA should evaluate offerors’ plans for employee benefits to
determine if they are competitive with the current benefits in the state of California’s defined-
benefit retirement plan, which is widely believed to be generous. If retirement benefits for
existing employees are not kept at this level, the loss of many employees eligible for retirement
seems highly likely, leading to (among other things) a serious diminution in the laboratories’
corporate experience in the design, construction, and testing of nuclear weapons. If a change in
benefits for new employees is considered, the NNSA should be mindful of the effects such a
change would have on recruiting and employee morale.

Recommendation 4c. The NNSA should evaluate the offerors’ plans and track records for
maintaining other aspects of the work environment that contribute to its attracting and retaining
an excellent S&T workforce—such factors as the quality of the buildings and equipment,
existence and quality of recreational facilities, child care, safety, and so on—even though they
might not be directly necessary for the conduct of S&T work (as is the case with those factors
listed or implied in Recommendation 4a).

Recommendation 4d. For each laboratory, the NNSA should evaluate the offerors’ plans and
track records for contributing to the quality of life of staff outside of work, such as measures to
compensate for the difficulties associated with LANL’s remote location, programs to assist
relocating spouses in finding employment, and efforts to enhance the quality of local schools.
Proposals for the management of LANL should also include the offerors’ plans for fostering the
economic development of northern New Mexico because of the effect that such development has
on the ability of LANL to attract and retain excellent staff.

Strategic Management: Vision and Integrity

While the overall missions of LLNL and LANL are set by Congress and the DOE, the M&O
contractor(s) must ensure that broad goals are translated into actionable scientific programs that
address both near-term needs and long-term goals. The contractors must also ensure that the
laboratories sustain and expand the very-long-term knowledge base needed for the nation’s
nuclear deterrence capability. The stockpile stewardship program requires a substantial
investment in S&T to develop the means both to test the stockpile for reliability, safety, and
effectiveness and to maintain those qualities over a period of decades in the absence of full-scale
testing of weapons. To carry out this mission, the laboratories must have stable and effective
leadership as evidenced by expert strategic, staffing, program, and transition planning. Long-
term program needs must not be sacrificed for short-term performance, and so management must
resist the common temptation to cut back on very basic and speculative research efforts without
obvious near-term application in times of budget stress.

The M&O contractor(s) must be capable of playing a strong leadership role so that the DOE,

Congress, and the laboratories’ customers are confident that the laboratories are carrying out their
mission without compromising national security and are applying sound financial and project
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management approaches. Furthermore, the contractor(s) must shield the staffs from any
deleterious effects that might arise from the complex interaction among these parties. The
contractor(s) must also be seen as having total integrity and enough independence so that the
laboratory directors can credibly carry out their statutory obligation to recommend annually to the
secretary of energy the certification (or non-certification) of each nuclear weapons system based
solely on their Laboratory’s technical assessment.

This capability to provide objective and authoritative advice to the secretary of energy is a vital
part of the technical mission of the weapons laboratories, and its successful accomplishment
relies on a marriage of technical competence with very high levels of real and perceived integrity.
The contractor(s) cannot be influenced, or be perceived to be influenced, by political pressure or
by the goals of other parts of their organization or parent organizations. A spirit of intellectual
independence within the laboratories is also essential because of the synergistic role between
LANL and LLNL, wherein each has a “devil’s advocate” role to play to challenge and stimulate
the other’s work.

A section from the 1992 RFP for the management of Sandia National Laboratories, on
“Contribution of Parent Organization(s),” is an excellent statement of the responsibility of the
M&O contractor. After revision to reflect the S&T foundations of the LANL and LLNL missions,
it might be suitable for wholesale incorporation into the RFPs for those laboratories:

The proposal will be evaluated with respect to the Parent Organization(s)’ (1) strength
of ethics, integrity, and accountability, particularly as these qualities relate to
stewardship of the nation’s nuclear weapons, (2) strength of technological, engineering,
and managerial leadership and reputation, both nationally and internationally, and (3)
the value of associated benefits to be derived through the association of the Laboratory
with the Parent Organization(s).

The proposal will be evaluated with respect to the Parent Organization(s)’ depth of
commitment, strength of organizational structure and nature of responsibilities, and how
these are expected to benefit the operation of the Laboratory. Emphasis will be placed
on the value added by the Parent Organization(s) and any other major suborganization
as well as the rationale for its involvement and the anticipated benefits to accrue to the
Laboratory. The roles and projected benefits of any boards and committees proposed to
support operation of the Laboratory will be evaluated, including those providing
executive management and guidance. The proposal will also be evaluated with respect
to the significant contributions and the stature of the Parent Organization(s)’ major
contributing personnel (i.e., the personnel in those Parent Organization(s) as defined by
the Offeror and not to be confused with Laboratory Key Personnel which are identified
by DOE in Section L, Attachment No. 1).

In addition, the value added and appropriateness of the level of the Parent
Organization(s)’ proposed oversight efforts of the Laboratory’s activities will be
evaluated, including Programmatic Activities, Facilities Management, Site Services and
Business Management. The effectiveness of how oversight is currently being
performed at the Parent Organization(s)’ current operations will also be evaluated.

The proposal will be evaluated with respect to the effectiveness of the Parent

Organization(s)’ strategic planning methods and processes and the degree to which
those capabilities are expected to benefit the Laboratory.
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The proposal will be evaluated with respect to the strength of the quality management
philosophy, effectiveness of initiatives and accomplishments throughout the Parent
Organization(s), and the extent to which that quality culture can be expected to assist
the Laboratory in its quest for excellence and continuous improvement of its
performance.

Therefore, the committee makes the following recommendation to the NNSA:

Recommendation 5. In order to assess the offerors’ competencies in strategic management, the
RFPs for the LLNL and LANL competitions should ask offerors to describe their plans for, and
demonstrate their capabilities in, the following:

e Understanding deeply the missions of the laboratory and the NNSA;

e Managing large, complex S&T organizations whose work ranges from basic, long-term

research to near-term technology, project and program management, manufacturing, and

the planning, construction, and operation of major user facilities;

Developing strategic, staffing, and program plans for the laboratory;

Addressing the challenges of work with many safety hazards and associated regulations;

Interacting with the DOE and other sponsors of the laboratory’s work;

Facilitating technology transfers to other laboratories and the private sector;

Managing relationships and interactions with other DOE weapons laboratories;

Insulating the laboratory from pressures within the contractor’s institution that might be

deleterious to the laboratory’s mission;

Enhancing the laboratory’s relationship with Congress and the DOE;

e Managing conflicts of interest in personnel, funding, and project management matters
within the framework of federal regulations;'® and

e Establishing a solid management transition plan for the start of the new contract.

The RFPs should also ask offerors to describe their following attributes:

Commitment of top management to governance of the laboratory;

Experience within the top executive level with the norms and practices of science;
Commitment to national security or other public service;

Commitment to intellectual honesty and ethics; and

Commitment to developing a culture of excellence in S&T project management.

The competition for the management of LLNL should also ask offerors to describe their
capabilities and plans for the completion and operation of NIF, while the competition for the
management of LANL should ask offerors to address how they will manage LANL’s major user
facility, LANSCE, and manage or restore aging facilities elsewhere on the site.

To help the NNSA judge the responses, the committee makes the following subsidiary
recommendations to the NNSA to guide its evaluation of the proposals for the LANL and LLNL
M&O contracts as they apply to the leadership of the laboratories:

Recommendation 5a. The NNSA should evaluate the offerors’ capabilities in managing a large,
complex S&T organization whose activities range from basic, long-term research to near-term
technology, manufacturing, and the operation of user facilities. This evaluation should examine

16 48CFR970.0905.
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the likely effectiveness of such structural features as the proposed advisory and oversight
committees, peer review processes, and the reporting structure. The NNSA should also expect
evidence that the top management in the winning offerors’ organizations is committed to the
management contract.

Recommendation 5b. The NNSA should evaluate the offerors’ past accomplishments that
required long-term and independent vision, their prior commitment to national service—
particularly in the area of national security—and their accomplishments in managing initiatives
that push the limits of what is technically feasible (as does the NIF). The NNSA should also
evaluate the offerors’ skill and experience in strategic planning, succession planning, transition
planning (if needed), and project planning, and its principles for deciding when to invoke formal
project management procedures.

Recommendation 5c. The NNSA should evaluate the familiarity of the offerors’ key personnel
with the norms and practices of science and engineering, such as openness, good peer review
practices, aggressive questioning of fundamental assumptions, accommodation of divergent but
technically credible views, and so on. The NNSA should also assess the reputation and
recognition of each offeror or its parent organization(s) in the scientific community.

Recommendation 5d. The NNSA should evaluate the offerors’ capabilities in organizing and
managing cooperative research endeavors with other organizations, including universities,
government laboratories, or corporate entities, as evidence that they can continue the laboratory’s
success in assembling a variety of teams to address national defense problems. The NNSA
should also evaluate the offerors’ accomplishments in technology transfer.

Recommendation 5e. The NNSA should evaluate the capabilities and reputation of the offerors or
their parent organizations in working effectively with the DOE, Congress, other weapons
laboratories, and other federal sponsors of the laboratory’s work, including demonstration of
ability to manage conflicts of interest where appropriate.

Recommendation 5f. In proposals for the management of LLNL, the NNSA should evaluate the
offerors’ capabilities and plans for the completion and operation of the NIF and their past
experience at operating major user facilities of a similar scale. In proposals for the management
of LANL, the NNSA should evaluate the offerors’ capabilities and plans for the restoration and
operation of the LANSCE facility and their past experience at operating major user facilities of a
similar scale. In proposals for either laboratory, offerors should demonstrate their capabilities in
constructing and maintaining world-class technical facilities, in managing and restoring aging
facilities, and in managing very-large-scale computing facilities.

Key Personnel

The top laboratory personnel (the laboratory director and the people who report directly to that
level) are responsible for developing and enabling much of the vision and leadership described in
the previous sections of this report. In large measure, they set the tone for the quality of the S&T
staff and a laboratory’s ability to attract and retain talented individuals. Therefore, the committee
makes the following recommendation to the NNSA:

Recommendation 6. The RFPs for the LANL and LLNL competitions should ask offerors to,
articulate the qualifications, roles, and responsibilities of the key management personnel they
intend to bring to the laboratory or retain, relative to the mission of the laboratory. In addition to
the key laboratory management personnel, the offeror should describe the structure of the
laboratory’s governing board and of the highest-level visiting committee. The active and
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continuing involvement of the parent organization’s top management must be explicitly promised
and the mode of delivering on this promise articulated.

Recommendation 6a. NNSA should evaluate the offerors’ proposed key personnel according to
their experience with managing a broad-based, complex, S&T laboratory. In particular, it seemed
essential to the committee that the individuals named as the proposed laboratory director and
technical associate directors should have a strong understanding of S&T.

Tactical Management: Best Practices

The M&O contractors for LLNL and LANL should be expert in best business practices for
project management, integrated safety and security management, human resource management,
infrastructure management, and other administrative areas. Excellence in these practices can
contribute directly to the scientific quality of a laboratory and the fulfillment of its mission if they
are appropriately integrated into the S&T management. For instance, an expert contractor could
work with the DOE to implement improvements in project planning, including aspects such as
integration of pre-project planning with long-term mission statements; maintenance and
improvement of DOE’s project management procedures and practices; and selection of effective
and experienced project managers for first-of-a-kind projects. The contractor must also be
capable of effective stewardship of the laboratory’s physical infrastructure, because that is an
important factor (for reasons of scientific capability, safety, and the appeal of the work
environment) in attracting and retaining excellent staff.

The technical work at the laboratories varies from large focused engineering projects to
fundamental scientific research in areas of science important to the long-term missions of the
laboratories. This range of efforts involves many different approaches to setting priorities, fixing
schedules, budgeting resources, and assessing progress, yet it is important that all of this work be
of the highest quality. The overall goal of the contractor, with respect to the S&T programs,
should be to set high expectations and to establish oversight and support functions that enable
each S&T employee to make maximal use of his or her own specialized skills toward achieving
the laboratory’s mission. At the same time, the contractor should have experience at managing an
organization with many safety hazards and corresponding regulations. Ways to achieve good
tactical management include establishing and defining the ground rules and boundaries for
individuals and the organization (with broad scopes, clear rules of engagement, clear objectives,
and avoidance of unnecessary change) and providing the right support of all kinds, ranging from
specialized equipment, expertise in S&T project management, access to information and an
appropriate mix of colleagues, adequate levels of skilled supporting personnel, and expertly
conceived and executed processes for human resource management, safety, and security. This
skill in tactical (day-to-day) management complements, yet differs from, the strategic
management skill called for by Recommendation 5. While most tactical management will be in
the hands of each laboratory’s managers, the contractor’s excellence in these areas will give it the
ability to know when improvements are needed and to assist in their development or adoption.

Therefore, the committee makes the following recommendation to the NNSA:

Recommendation 7. The RFPs for the LLNL and LANL competitions should ask offerors to
describe their accomplishments in the execution of processes (“best business practices”) for the
day-to-day management of staff, projects, specialized technical facilities, safety, and security.
Offerors should also describe any specific plans appropriate to the management of the laboratory
in question. The offeror should demonstrate how security will be integrated with the scientific
and engineering enterprise to ensure a culture of security awareness and compliance without
stifling scientific creativity and performance.
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The committee makes the following more specific recommendations to the NNSA to guide its
evaluation of the proposals for each laboratory’s M&O contracts as they apply to best business
practices:

Recommendation 7a. The NNSA should evaluate the offerors’ past successes in managing a
large and complex portfolio of varied technical projects and facilities, along with the associated
scientists, engineers, and technicians. The evaluation should examine such metrics as milestone
completion rates, customer feedback, safety record, rates of staff attrition, staff commendations or
disciplinary actions associated with projects, and so on, looking in particular at whether the
offerors have achieved an appropriate balance between controls and flexibility. The offerors
should also demonstrate how they have achieved the flexibility to change management
procedures and policies as changing situations dictate. The NNSA should require evidence that
each offeror brings skills and professionalism to these tasks but also recognizes that best business
practices are the means to an end, not the end in itself.

Recommendation 7b. The NNSA should evaluate the offerors’ past successes in managing a
highly classified technical facility, looking in particular at whether the offerors have achieved an
appropriate balance between security and the openness that is necessary for excellent S&T
accomplishment. The NNSA should also evaluate the offerors’ competence in managing safety
in an environment with diverse hazards.

Recommendation 7c. The NNSA should evaluate the offerors’ past successes in human resource
management in support of science and engineering excellence, including recruiting, benefits
management, management of support facilities (e.g., a child-care facility), career flexibility,
working space, and so on. In particular, the NNSA should examine whether the offerors have
achieved effective management without excessive bureaucracy, and whether they have
maintained flexibility in their human resource practices. As noted in Recommendation 7a, the
NNSA should look for evidence that the offeror brings skills and professionalism to these tasks
but also recognizes that the measure of success of such management practices is how well they
support and enable the accomplishment of the laboratory’s mission.

Intellectual Leadership

The fundamental responsibility of the scientists and engineers at each laboratory is to perform
high-quality R&D that contributes to the mission of the laboratory. The M&O contractors for
LLNL and LANL should be accomplished in processes that foster innovation—including
stewardship of internal R&D, interactions with the outside technical community, management of
intellectual property, development of strategies for technology transfer, and targeted review
practices for programs and personnel. As part of this goal, the contractor must maintain an
atmosphere of intellectual freedom and integrity, and it must command the trust of the staff so
that they feel free to express opinions on relevant matters without fear of reprisal.

As stated in Recommendation 4 in the context of sustaining a world-class S&T workforce,
Laboratory-Directed Research and Development funding is a critical tool for the success of the
weapons laboratories. LANL and LLNL use the LDRD to explore new opportunities that might
translate into important technologies in the future, and for developing additional fundamental
knowledge that underpins their missions. The LDRD is the only source of funding with the
degree of flexibility needed to address long-term, high-risk research not included in the rest of the
laboratories’ programs, and an adequate pool of LDRD funding promotes a healthy competition
among laboratory staff to identify important research opportunities that should be explored now
so as to provide technological options for the future. LDRD funding is also a critical incentive
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for staff, because it offers them the possibility of following their most promising ideas to fruition,
even if there is a high risk of failure. It is essential that basic research funding (including LDRD)
not be used to support underfunded efforts elsewhere in the laboratory. LDRD should, however,
be subject to portfolio management; indeed, it is the responsibility of the laboratory director to
provide intellectual leadership in investing this “seed corn.”

In order for an M&O contractor to command the respect of LANL and LLNL staff and mesh with
the laboratories’ cultures, the contractor must have its own science and engineering strength in
areas that overlap the laboratory’s expertise. The caliber of the contractor’s existing staff is
important in stimulating laboratory staff, expanding the laboratory’s knowledge base, and
providing contacts for recruiting and for review committees. That strength also increases the
likelihood that the contractor will be able to manage a high-quality R&D laboratory. For these
reasons, the M&O contractor should have technical credibility in most, if not all, of the
disciplines at the heart of the laboratory’s work: physics, chemistry, computational science, and
materials science. This requirement is a natural complement to the clause in Recommendation 5
that calls for the offerors to have experience at the executive level with the norms and practices of
science.

A special aspect of the “norms and practices of science” is that the contractor be committed to,
and have skills and contacts for executing, peer review of programs. Peer review, involving
outsiders wherever possible, is the best time-tested method for accountability and the assessment
of quality in science and engineering research. Such a system is valuable because peers are the
only people who can judge whether a novel method or R&D direction is well addressed, and
because the system encourages scientists to aim for very high standards because they are being
reviewed by the people they most admire.

Therefore, the committee makes the following recommendation to the NNSA:

Recommendation 8. The RFPs for M&O of LLNL and LANL should ask offerors to describe
their plans, and demonstrate their ability (track record and reputation), to contribute intellectually
to the future success of the laboratory.

The committee makes the following recommendations to the NNSA to guide its evaluation of the
proposals for the laboratory M&O contracts as they apply to the ability to foster innovation:

Recommendation 8a. The NNSA should evaluate the offerors’ proposed structuring of the LDRD
portfolio—e.g., what fraction would be closely related to program activities—and how they will
review LDRD proposals and monitor LDRD work. More broadly, the NNSA should evaluate the
offerors’ success in stimulating innovation and developing the resulting ideas, and also examine
the offerors’ past history of investing in, and allocating, internal R&D.

Recommendation 8b. The NNSA should evaluate the offerors’ past history of investment in
internal staff training, student or postdoctoral programs, reliance on peer review, and other
contributions to the intellectual stimulation of their organizations, and the incentives and rewards
directed toward their technical staffs. The NNSA should assess the processes used and the skill
and integrity with which the offerors have conducted peer reviews and the caliber of the
reviewers involved.

Recommendation 8c. The NNSA should assess the value of the scientific and technical attributes
brought by the offerors according to the following measures:
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e Scientific and technical reputation of the offerors’ staff, as indicated by peer judgment,
size of the R&D operations, number and impact (citations) of publications, and ranking in
number of patents and patent citations/referrals;

e Any specialized facilities operated by the offerors that would be of value to the
laboratories’ missions; and

e The offerors’ success in involving highly qualified scientists and engineers from the
broad technical community in research collaborations, review panels, short visits, and
special assignments.

Overall Proposal Evaluation

In conducting its study to “identify key management principles for ensuring high scientific
quality in world-class weapons and energy R&D,” the committee quickly realized that most of
management’s functions in complex scientific laboratories such as LANL and LLNL can have
key effects on the scientific quality. Thus, Recommendations 2 through 8 above are all essential
to the scientific quality at both laboratories, and they also cover a large fraction of the scope of
the RFPs. Similarly, the 17 measures (recommendations 4a-d, Sa-f, 6a, 7a-c, and 8a-c) by which
the NNSA should evaluate the quality of the proposals against the goal of maintaining high S&T
quality also cover a large fraction of the general duties of management at the laboratories. The
committee suggests that the RFP language in response to Recommendations 2 through 8 be
collected in one section of each RFP, so that the strength of the resulting proposals relative to
S&T concerns will be readily apparent. The committee feels strongly that, given the central role
of S&T throughout most functions of LLNL and LANL, the NNSA source selection process
should allot two-thirds of its total points for proposal responses that relate to the S&T matters in
Recommendations 4a-d, 5a-f, 6a, 7a-c, and 8a-c, assuming the proposals evince solid strength in
management of security, finances, and safety, which are essential underpinnings of the S&T
work. This emphasis would be consistent with the sentiment of the Blue Ribbon Commission,
with weightings during the 1999 competition for management of Oak Ridge National Laboratory,
with performance metrics in NASA’s contract with the Jet Propulsion Laboratory, and with
weightings used in the award for the United Kingdom’s nuclear weapons laboratory.

Conclusion

Although its recommendations apply specifically just to the RFPs for M&O of LANL and LLNL,
the committee is emphatic in its view that the RFPs, the review process, the resulting contracts,
and the scoring and reward systems in the contracts should all be carefully and clearly aligned
with the missions of the two laboratories.

The committee feels strongly that the continuing scientific excellence and productivity of Los
Alamos and Lawrence Livermore National Laboratories are critical to the nation’s nuclear
deterrence capability, and it believes that the recommendations in this report will both protect the
scientific quality of the laboratories and allow for strengthening of their management practices.
The committee urges the NNSA and the offering organizations to examine with care the
recommendations in this report and act in accordance with the spirit behind them.
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APPENDIX 1

Biographical Sketches of the Committee Members

PAUL C. JENNINGS, Chair, has been a member of the faculty at the California Institute of
Technology (Caltech) since 1966. He has served Caltech in many capacities, including chair of
the Division of Engineering and Applied Science (1985-89), vice president and provost (1989-
95), twice as acting vice president for business and finance (1995 and 1998-99). Currently
professor of civil engineering and applied mechanics, emeritus, Dr. Jennings is a member of the
National Academy of Engineering (NAE), past chair of the California Council on Science and
Technology, a past president of the Earthquake Engineering Research Institute, and a past
president of the Seismological Society of America. Professor Jennings is the author of numerous
technical papers on earthquake engineering and dynamics of structures and has served as a
consultant on the design of high-rise buildings, offshore drilling towers, nuclear power plants, and
other major projects. He was a member of the Board of Inquiry on the Loma Prieta earthquake,
appointed by California’s Governor Deukmejian. His awards include the Newmark Medal, the
Huber Prize of the American Society of Civil Engineers (ASCE), and the Honor Alumnus and
Achievement in Academia Awards from Colorado State University. Dr. Jennings received his
Ph.D. in civil engineering from Caltech.

DAVID K. CAMPBELL, professor and dean of the Boston University College of Engineering, is
a physicist who is well known for his work in the field of nonlinear science. Prior to assuming his
current position in 2000, Dr. Campbell was professor and head of the physics department at the
University of [llinois, Urbana-Champaign. Before joining the University of Illinois in 1992, he
was director of the Center for Nonlinear Studies at the Los Alamos National Laboratory (LANL,
1987-92), adjunct professor of physics at the University of New Mexico (1990-92), staff member
at LANL (1977-92), J.R. Oppenheimer Fellow at LANL (1974-77), an exchange scientist to the
Soviet Union through the National Academy of Sciences (1977), a member of the Institute for
Advanced Study at Princeton University (1972-74), a fellow at the Center of Advanced Study at
the University of Illinois (1970-72), and an instructor and research associate in the University of
[llinois Department of Physics (1970-72). Over the years, he has received fellowships from a
number of institutions, including the American Physical Society (APS) and the American
Association for the Advancement of Science (AAAS). He also is founding editor of the journal
CHAOS. Among his honors, he was Stanislaw Ulam Fellow at LANL (1998-99). Dr. Campbell
received his bachelor’s degree in chemistry and physics from Harvard, a Part III Mathematics
Tripos, with distinction, from Cambridge University, and his Ph.D. in theoretical physics and
applied mathematics from Cambridge.

PHILIP E. COYLE III is a senior advisor to the president of the Center for Defense Information
and a defense consultant. He is a recognized expert on U.S. and worldwide military research,
development, and testing, on operational military matters, and on national security policy and
defense spending. From September 1994 through January 2001, Mr. Coyle was assistant secretary
of defense and director, Operational Test and Evaluation, in the Department of Defense, and he is
the longest serving director in the 19-year history of the office. In this capacity, he was the
principal advisor to the Secretary of Defense on test and evaluation in the Department of Defense
(DOD). From 1959 to 1979, and again from 1981 to 1993, Mr. Coyle worked at LLNL. From
1987 to 1993, he served as laboratory associate director and deputy to the laboratory director. In
recognition of his 33 years of service to the laboratory and to the University of California, the
university named Mr. Coyle Laboratory Associate Director Emeritus. During the Carter
Administration, Mr. Coyle served as the DOE’s principal deputy assistant secretary for defense
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programs. In this capacity, he had oversight responsibility for the nuclear weapons testing
programs of the department. Along with many other honors, Mr. Coyle has been awarded the
Allan R. Matthews Award, the highest honor given by the International Test and Evaluation
Association, for his contributions to the management and technology of test and evaluation, and
the Hollis Award from the National Defense Industrial Association for his lifelong achievement
in defense test and evaluation. Mr. Coyle received his M.S. degree in mechanical engineering
from Dartmouth College.

ROBERT F. CURL, JR., is Kenneth S. Pitzer-Schlumberger Professor of Natural Sciences in the
Rice University Department of Chemistry and a member of the National Academy of Sciences
(NAS). The principal long-term theme of his research has been high-resolution gas-phase
molecular spectroscopy. Professor Curl, Richard Smalley, and Sir Harold Kroto shared the 1996
Nobel Prize for Chemistry for their codiscovery of C-60 and the fullerenes. He has developed
methods for analyzing fine structure and hyperfine structure in molecular spectra, and he is a
pioneer in laser spectroscopy and in spectroscopic probes of chemically reacting systems. He
joined the faculty at Rice in 1958. Before this, he was a research fellow at Harvard University.
Professor Curl has received numerous prestigious honors and awards throughout his career. He is
a fellow of the American Academy of Arts and Sciences and the Optical Society of America, and
he is a member of the European Academy of Arts, Sciences, and Humanities, American Chemical
Society, Phi Beta Kappa, Phi Lambda Upsilon, and Sigma Xi. He received his B.A. degree from
Rice University and his Ph.D. from the University of California at Berkeley.

LARRY N. DUMAS retired as deputy director of the Jet Propulsion Laboratory (JPL) in 2001,
after a 39-year career there. As deputy director, he was JPL’s chief operating officer, responsible
for the daily management of its resources and activities. Prior to becoming deputy director, he
was assistant laboratory director for the Office of Telecommunications and Data Acquisition,
overseeing NASA’s worldwide Deep Space Network of communications facilities. Previously, he
served in various engineering and management positions in spacecraft development and flight
operations and in terrestrial photovoltaic applications. Prior to joining JPL, Mr. Dumas served in
the field of shipboard communications and engineering as a U.S. Navy officer. He received
bachelor’s and master’s degrees in mechanical engineering from the University of California at
Berkeley, the former with highest honors. Among other advisory activities, he has served on the
Federal Technical Capability Panel for the DOE Office of Environment, Safety, and Health
(2000), which provided a nuclear safety workforce assessment at the DOE laboratories, and on
the Fermilab Administrative Visiting Committee for the Universities Research Association
(2001), which reviewed the laboratory’s administrative operations, including its relationship with
DOE. He has received a number of awards, including NASA’s Exceptional Service Medal in
1972 for his work on the Mariner Mars orbiter and in 1981 for his work on the Voyager mission
to the outer planets. In 2001 NASA recognized his record of laboratory leadership by awarding
him its highest honor, the NASA Distinguished Service Medal. Mr. Dumas is a member of Sigma
Xi and the American Institute of Aeronautics and Astronautics, and he is a fellow of the
American Society of Mechanical Engineers (ASME). He is a past chair of the Los Angeles
Section of ASME and a past president of the Caltech Management Association.

LLOYD A. DUSCHA served for more than 40 years in progressive assignments with the U.S.
Army Corps of Engineers, including 25 years in executive management positions, and
culminating as deputy director of engineering and construction, the ranking civilian position. His
experience encompasses the management of planning, engineering, construction, and operation of
water resource projects, military construction, and work for other agencies. As an independent
consulting engineer since 1990, his assignments have spanned the business, managerial, and
technical aspects related to the engineering-construction industry on worldwide projects in both
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private and governmental sectors. He has served with numerous committees and groups at the
National Academies, including the Board on Infrastructure and the Constructed Environment; the
Committee to Assess the Policies and Practices of the DOE to Design, Manage, and Procure
Environmental Restoration, Waste Management, and Other Construction Projects; and as chair of
the Committee on Long-Term Research Needs for Managing Transuranic and Mixed Wastes at
DOE Sites. Currently, Mr. Duscha is serving on the Committee to Review and Assess DOE
Project Management and the Committee on Opportunities for Accelerating Characterization and
Treatment of Waste at DOE Nuclear Weapons Sites. Mr. Duscha was elected to the NAE in
1987. He is a fellow of ASCE and the Society of American Military Engineers, and a member of
Tau Beta Pi and Chi Epsilon. Mr. Duscha earned his bachelor’s degree in civil engineering, with
distinction, from the University of Minnesota, which has awarded him the Board of Regent’s
Outstanding Achievement Award.

PAUL A. FLEURY has been dean of engineering and Frederick William Beinecke Professor of
Engineering and Applied Physics at Yale University since December 2000. He was elected to the
NAE in 1996 and the NAS in 1999. Prior to joining Yale, Dr. Fleury was dean of the School of
Engineering at the University of New Mexico from January 1996, following 30 years at AT&T
Bell Laboratories. His last position there was director of the Materials and Processing Research
Laboratory. Earlier assignments at Bell Labs (1970-91) included head of the Condensed States
Physics Research Department, director of the Materials Research Laboratory, and director of the
Physical Research Laboratory. In January 1992, he was elected vice president for Research and
Exploratory Technology at Sandia National Laboratories, where he was responsible for programs
in physical sciences, high-performance computing, engineering sciences, pulsed power,
microelectronics, photonics, materials and process science and engineering, and computer
networking. In October 1993, upon termination of the contract under which AT&T managed
Sandia for DOE, he returned to Bell Laboratories. He holds five patents and has authored more
than 130 scientific publications. He is a fellow of the American Physical Society (APS) and the
AAAS. In 1985, Dr. Fleury received the prestigious Michelson-Morley Award for his
experimental research on laser spectroscopy and nonlinear optics in condensed matter. He has
been chair of the Division of Condensed Matter Physics of the APS and of the Solid State
Sciences Committee of the National Research Council (NRC). He received the 1992 Frank
Isakson Prize of the APS for his research on optical phenomena in condensed matter systems. In
1995, he was appointed to the secretary of energy’s Laboratory Operations Board. In 1997 he was
appointed to the Science and Technology Panel of the University of California’s President’s
Council on the National Laboratories. He is a board member of Brookhaven Science Associates,
which manages Brookhaven National Laboratory. He received his doctorate in physics from the
Massachusetts Institute of Technology (MIT).

EDWARD B. GILLER is a consultant and retired U.S. Air Force Major General, with more than
30 years of experience in senior management positions in matters related to nuclear weapons,
involving the DOD, Atomic Energy Commission (AEC), Energy Research and Development
Agency (ERDA; later the DOE), and Central Intelligence Agency (CIA). Most recently, he was a
consultant to Sandia National Laboratories on intelligence and nuclear matters. Previously, since
his retirement from the Air Force in 1972, he served with the Joint Chiefs of Staff (1977-84),
including service as the Joint Chiefs of Staff representative to the nuclear test ban talks between
the United States, the United Kingdom, and the U.S.S.R. (1977-80), and he served as assistant
general manager for national security for the headquarters of the AEC and ERDA (1972-77).
During his career with the Air Force, his assignments included assistant general manager for
Military Applications with the AEC (1967-72), director of Science and Technology at USAF
Headquarters (1964-67), assistant deputy director, Science and Technology at the CIA (1959-64),
director of the Research Directorate at the Air Force Special Weapons Center at Kirtland Air
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Force Base (1954-60), and chief of the Radiation Branch of the Armed Forces Special Weapons
Project (successor to the Manhattan District, 1950-54). After serving as a fighter pilot in World
War II, Maj. Gen. Giller received his Ph.D. in chemical engineering from the University of
linois.

JAMES GLIMM is chair of the Department of Applied Mathematics and Statistics and director of
the Center for Advanced Manufacturing, both at the State University of New York at Stony
Brook. He previously held faculty positions at New York University, Rockefeller University, and
MIT. An expert in computational science, Dr. Glimm has worked for years with LANL
collaborators and with some DOE and LANL funding. He is a member of the NAS and a recent
recipient of the Presidential Medal of Science. Dr. Glimm also has been awarded the Steele prize
of the American Mathematical Society and the Dannie Heinemann prize of the APS. He is a
former member of the National Academies’ Army Research Laboratory Technical Assessment
Board. His research interests include computation and modeling for turbulent and chaotic flows,
mathematical theory of conservation laws, stochastic methods, modeling of elastic-plastic
deformation, and the application of mathematical methods to industrial problems. He received his
Ph.D. in mathematics from Columbia University.

ARTHUR H. GUENTHER, on Intergovernmental Personnel Act (IPA) assignment at the Center
for High Technology Materials at the University New Mexico, sponsored by the Air Force Office
of Scientific Research, is a leading expert on directed-energy weaponry, including lasers,
microwaves, particle beams, and pulsed-power technology. His work in nuclear weapons
simulation was concerned with the response of materials to adverse environments, including
underground testing. Prior to joining the University of New Mexico, Dr. Guenther served as chief
scientist at the Air Force Weapons Laboratory (1973-88), as chief scientist for Advanced Defense
Technology at LANL (1988-91), and as scientific adviser for laboratory development at Sandia
National Laboratories (1991-1997). Dr. Guenther also was science adviser to three governors of
New Mexico (1988-1993). He was a long-standing member of the NRC’s Army Research
Laboratory Technical Assessment Board and a member of the NRC’s Board on Physics and
Astronomy’s Committee on Optical Science and Engineering. He is the recipient of numerous
awards from the Institute for Electrical and Electronics Engineers (IEEE), the Laser Institute of
America, the Optical Society of America, and state and federal governments. He is a fellow of the
Optical Society of America, the Laser Institute of America, the IEEE, and the International
Society for Optical Engineers (SPIE), for which he is a member of the board of directors. Dr.
Guenther is an active consultant to DOD organizations, DOE national laboratories, and other
groups. He is past-president of the International Commission for Optics and a member of the
Russian Academy of Sciences (Ural Division).

ALAN J. McLAUGHLIN is a consultant in the strategic planning and advanced technology
fields. In 2000, he retired as assistant director of the MIT Lincoln Laboratory, where he was
responsible for advanced electronic technology, air traffic control, and surface surveillance
mission areas. Currently, he is special assistant to the director, MIT Lincoln Laboratory, and a
visiting scientist at the Carnegie Mellon University Software Engineering Institute. During his
33-year tenure at Lincoln Laboratory, he served in a number of positions, with responsibilities
that included programs in speech, radar, seismic, and image signal processing, computer
networks, digital integrated circuits, and machine intelligence technology. Mr. McLaughlin also
has served as an advisor to the DOD for more than 25 years, including service on Defense
Science Board and Air Force Scientific Advisory Board studies, and he is a past member of the
NRC’s committees on Army Unmanned Ground Vehicle Technology, Future Technologies for
Army Multimedia Communications, and Modernization of the Worldwide Military Command
and Control System. He also has served on various other boards and committees. He received his
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B.S. and M.S. degrees in electrical engineering from Northeastern University, and he saw military
service as a lieutenant in the Army Signal Corps Laboratory.

CHERRY A. MURRAY, physical sciences research senior vice president at Bell Laboratories,
Lucent Technologies, is a physicist recognized for her work in surface physics, light scattering,
and complex fluids. She is best known for her imaging work in phase transitions of colloidal
systems. After receiving her Ph.D. in physics from MIT, she was hired at Bell Labs in 1978. In
her current position, Dr. Murray has responsibility for the Nanotechnology, Wireless, and
Physical Research Laboratories, and she is Chair of the New Jersey Nanotechnology Consortium.
Dr. Murray has been responsible for establishing the relationship of Bell Labs Research with
Lucent’s largest business unit, Mobility Solutions. Among her accomplishments at Bell Labs,
Lucent Technologies, Dr. Murray managed the 40 GB/s electronics group and the invention and
development of the optical fabric for the first all-optical cross-connect for telecommunications
networks, Lucent’s Wavestar LambdaRouter. Dr. Murray is a member of the NAS, NAE, and
American Academy of Art and Sciences. She is a fellow of the American Physical Society (APS)
and the AAAS and a member of the American Chemical Society, the Optical Society of America,
the Materials Research Society, and Sigma Xi. She won the APS Maria Goeppert-Mayer Award
in 1989. She sits on numerous advisory committees and boards, including the National Sciences
Resource Center, dedicated to the propagation of inquiry-based science education. She is
currently a general councilor of the APS, a councilor of the NAS, and on the University of
Chicago’s Board of Governors for Argonne National Laboratory. She has just rotated off the
DOE’s Basic Energy Sciences Advisory Committee. She has authored numerous publications and
holds two patents.

THOMAS A. SAPONAS recently retired as senior vice president and chief technology officer for
Agilent Technologies, where he set a long-term technology strategy for over $1 billion in R&D
investment and directly supervised the Central Research Laboratory with about $80 million in
annual expenses. Before joining Agilent in 1999, he served in a number of positions in the
Hewlett Packard Company (HP), including vice president and general manager of the Electronic
Instruments Group, general manager of the Lake Stevens Division, and general manager of the
Colorado Springs Division. In these positions, his responsibilities varied and included
management of major company units; profit and loss responsibility for worldwide R&D,
marketing, and manufacturing of a variety of HP products; manufacturing responsibility for thin
and thick film microcircuits for all of HP; and responsibility for some company sites. In 1986-87,
he took a 1-year leave of absence from HP to serve as White House fellow, special assistant to the
secretary of the Navy, where he performed special projects, ranging from R&D program reviews
to personnel programs, and he was awarded the Distinguished Civil Servant award. Mr. Saponas
serves on the NRC’s Board on Assessment of National Institute of Standards and Technology
Programs and on the board of directors of the University of Colorado Foundation, and he is chair
of the Engineering Advisory Committee of the University of Colorado, Colorado Springs.
Previously, he served on the Naval Research Laboratory Advisory Committee. Mr. Saponas
received his bachelor’s degree in computer science and electrical engineering and his master’s
degree in electrical engineering from the University of Colorado, and he graduated from the
Advanced Management Program, INSEAD, Fontainebleau, France.

HARVEY W. SCHADLER, a metallurgist, retired as a technical director for the General Electric
Corporate Research and Development Center. He joined GE in 1957 after receiving his Ph.D. in

metallurgical engineering from Purdue University. Dr. Schadler is a fellow of ASM International
(formerly the American Society for Metals) and a member of the NAE, the American Institute of
Mining, Metallurgical and Petroleum Engineers (AIME), and the AIME Accreditation Board for
Engineering Technology. He is the recipient of the Alfred E. Geisler Award for the Eastern New
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York Chapter of ASM International. Dr. Schadler has served on the NRC’s Board on Army
Science and Technology and its Army Research Laboratory Technical Assessment Board. He
received his Ph.D. from Purdue University.

JOHN C. SOMMERER is chief technology officer of the Johns Hopkins University Applied
Physics Laboratory (JHU/APL), and he chairs APL’s Science and Technology Council. He
manages APL’s overall internal IR&D program, its participation in the educational programs of
JHU’s Whiting School of Engineering, and its Office of Technology Transfer, and he is the line
supervisor of the Research and Technology Development Center. In addition, he is an adjunct
faculty member in applied physics, applied mathematics, and technical management. Dr.
Sommerer has made internationally recognized theoretical and experimental contributions to the
fields of nonlinear dynamics and complex systems. He has served on several technical advisory
bodies for the U.S. government and has received numerous prestigious awards. Dr. Sommerer is a
member of the Security Affairs Support Association, the APS and its Division of Fluid
Mechanics, and the Society for Industrial and Applied Mathematics and its Activity Group on
Dynamical Systems. He also is a former member of the NRC’s Army Research Laboratory
Technical Assessment Board and is a director of the James Rouse Entrepreneurial Fund. He holds
a Ph.D. in physics from the University of Maryland.
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APPENDIX 2

Information-Gathering Activities of the Committee

Committee Meeting Agendas

Committee Meeting 1

January 22, 2004 - January 23, 2004
National Academies Building, Room 150
2100 C St. NW

Washington, DC

January 22, 2004

CLOSED SESSION
8:30-11:00 am Committee working breakfast and executive session

OPEN SESSION

11:00
11:30
12:00
2:00 pm
2:30
3:30
3:45
4:30

5:15
5:30

5:45

Discussion of the committee’s charge via teleconference with Everet Beckner,
Deputy NNSA Administrator for Defense Programs

Discussion with William Press, LANL’s Deputy Laboratory Director for Science and
Technology, on the current state at LANL, what makes it special, and what needs to
be preserved

Lunch, continue discussion with William Press and discussion of charge

Discussion with Steve Henry, Deputy Assistant to the Secretary of Defense for
Nuclear Matters, about DOD’s expectations from LANL and the weapons complex in
the future

Short comments from selected committee members about what factors lead to high
scientific quality in the organizations that they have managed

Break

Panel discussion continues

Discussion by telephone with Sidney Drell of the Stanford Linear Accelerator Center
on the challenges of maintaining excellent scientific quality at LANL

Other comments

Adjourn

Reception; guests invited

CLOSED SESSION
6:30  Committee working dinner

January 23, 2004

OPEN SESSION
8:00 am Breakfast
8:30 Summary of results of the recent study on DOE science and the study’s insights of

relevance to the LANL management competition. Briefing by phone from James
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Duderstadt, president emeritus, University of Michigan, who was a member of the
committee that authored Critical Choices: Science, Energy, and Security

9:00 Discussion by telephone with William Spencer, chairman emeritus of SEMATECH
and a member of the 1994-1995 Galvin Commission (Task Force on Alternative
Futures for the Department of Energy Laboratories)

10:00 Break

10:15 Discussion with Allan Burman, Jefferson Solutions, a member of a recent National
Research Council study that “. . . review[ed] and assess[ed] the progress made by the
U.S. Department of Energy (DOE) to identify and implement policies, procedures,
and practices for improved project management”’; joined by Richard Little and
Michael Cohn, NRC staff members who assisted with the study

11:15 Committee discussion continues

11:45 Lunch, including a discussion of the committee’s charge with Robert Simon,
minority staff director of the Senate Energy Committee

CLOSED SESSION
1:00-4:00 pm Committee in closed session
4:00 Adjourn

Note: Committee interactions with three invited guests that were scheduled for this meeting had
to be cancelled because of unavoidable last-minute schedule conflicts:

1) Presentation by David Crandall, Assistant Deputy NNSA administrator for research,
development, and science (invited) giving an overview of the entire weapons complex and how
the components complement, and differ from, one another.

2 and 3) Discussion with David Heyman, senior fellow and director of science and security
initiatives at the Center for Strategic and International Studies (CSIS), about the CSIS report
Science and Security in the 21st Century. This summary was to have focused on the security
issues at LANL that helped spark the call for a new management competition. Mr. Heyman was
to have been joined by Anne Witkowsky, senior fellow in CSIS’s Technology and Public Policy
Program, who staffed the study leading to Science and Security in the 21st Century.

Committee Meeting 2
March 1, 2004 - March 3, 2004

March 1, 2004

CLOSED SESSION
12:00-1:30 pm Committee working lunch

OPEN SESSION

(Wyndham Albuquerque Hotel, 2910 Yale Blvd. SE, Vista Norte Room, Albuquerque, NM)

1:30  Opening remarks by committee chair

1:40 Principles for Managing Research and Development Laboratories by C. Paul
Robinson, President and Director, Sandia National Laboratories
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2:10 Open discussion among committee and Sandia executive management
Sandia representatives include:
- C. Paul Robinson, President and Laboratories Director
- Alton Romig, Vice President for National Security and Arms Control
- Frank Figueroa, Vice President for Business Management and Chief Financial
Officer
- Jerry McDowell, Deputy to the Vice President of DOD Programs
- Mike Cieslak, Director, Materials and Process Science
3:00 Open session ends

CLOSED SESSION
3:00-3:30 Bus to Sandia National Laboratories

3:30-5:30 Small-group discussions with groups of Sandia staff members, to discuss the
SNL 1992 competition and subsequent management transition

7:00 Committee working dinner

March 2, 2004
CLOSED SESSION
7:45-8:45 am Committee working breakfast.

OPEN SESSION
(Fuller Lodge, Los Alamos, NM)
10:00-11:50 Discussions with LANL Senior Executive Team, including G. Peter Nanos,
LANL Director
- Introduction and Purpose of Visit
- Laboratory Overview
- General Discussion
12:00 Open session ends

CLOSED SESSION

12:00-3:15 pm Tours plus small-group discussions with groups of LANL staff members, to
discuss what needs to be preserved at LANL during the competition and possible management
transition

OPEN SESSION

(Fuller Lodge, Los Alamos, NM)

3:30-5:30 Public Comment Session: Maintaining Scientific Quality at the NNSA
Laboratories

5:30 Adjourn

CLOSED SESSION
7:00 Committee working dinner

March 3, 2004

CLOSED SESSION (Hotel Santa Fe, Santa Fe, NM)
8:00 am-3:00 pm Committee in closed session

3:00 Adjourn
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Committee Meeting 3
April 5, 2004 - April 6, 2004

April 5, 2004

OPEN SESSION (Hertz Hall, University of California at Davis, Livermore campus)
10:00-11:50 am Discussions with Lawrence Livermore National Laboratory Senior Executive
Team, including Michael R. Anastasio, LLNL Director
- Introduction and Purpose of Visit
- Laboratory Overview
- General Discussions
11:50 Open session ends

CLOSED SESSION

12:00-3:15 pm Tours plus small-group discussions with groups of LLNL staff members, to
discuss what needs to be preserved at LLNL during the competition and possible management
transition

OPEN SESSION (Hertz Hall, University of California at Davis, Livermore campus)

3:30-5:30 Public Comment Session: Maintaining Scientific Quality at the NNSA
Laboratories
5:30 Open session ends

April 6, 2004

CLOSED SESSION (Hilton Garden Inn, Livermore, CA)
8:00 am-3:00 pm
3:00 Adjourn

Site Visits and Teleconferences

February 6, 2004, meeting at Sandia National Laboratories (SNL). Committee members Arthur
Guenther and Edward Giller met with the SNL director to discuss planning for the committee’s
visit to SNL on March 1, 2004, Sandia’s strategic plan, the director’s views on prime factors that
have ensured top-quality S&T work and workforce at SNL, the NNSA management system at
SNL, the transition in management and operations (M&O) contractors at SNL, and Sandia’s
special tax arrangement with the state of New Mexico.

February 13, 2004, meeting at LANL. Committee members Arthur Guenther and Edward Giller
met with the LANL director to discuss planning for the committee’s visit to LANL on March 2,
2004, his views on prime factors that will ensure top-quality S&T work and workforce at LANL,
and the NNSA management system at LANL. The insights gained from this meeting were shared
with the full committee through e-mail.

February 18, 2004, meeting at the Brookhaven National Laboratory (BNL). Committee members
Paul Fleury and James Glimm met first with the three members of the BNL search committee that
was responsible for finding the current BNL director, and they were joined later by the BNL
director. The three members of the search committee were all at Brookhaven before, during, and
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after the change of BNL’s M&O contractor. Fleury and Glimm sought the thoughts of these four
on the past management competition and transition at BNL and, more generally, their thoughts on
how the choice of M&O contractor for a national laboratory affects the scientific quality of the
organization. Observations from this site visit were shared with the full committee at its March 1-
3, 2004, meeting.

February 23, 2004, teleconference with Norman Augustine, retired CEO of Lockheed Martin.
Committee members Paul Fleury (serving as meeting chair), Arthur Guenther, Alan McLaughlin,
Cherry Murray, and John Sommerer, along with study director Scott Weidman and NRC staff
members Richard Rowberg and Cy Butner, participated in the call. The purpose of the conference
call was to obtain Mr. Augustine’s insights into the 1992 transition in management of SNL. (The
transition of the SNL M&O contract to Martin-Marietta was in place before the merger between it
and Lockheed took place, and Lockheed-Martin then assumed the SNL management contract as
part of the merger.) The insights gained from this conversation were shared with the full
committee at its meeting of March 1-3, 2004.

February 24, 2004, meeting at the Idaho National Engineering and Environmental Laboratory
(INEEL). Committee chair Paul Jennings and study director Scott Weidman met first with a
group of senior managers to hear their reflections on past management competitions at INEEL
and, more generally, to discuss how the choice of M&O contractor for a national laboratory
affects the scientific quality of the organization. Jennings and Weidman then met with a group of
experienced bench scientists and engineers and one human resource person to discuss their
thoughts on the same questions. Observations from this site visit were shared with the full
committee at its meeting of March 1-3, 2004.

March 16, 2004, meeting at Sandia National Laboratories. Committee members Arthur Guenther
and Edward Giller met with the SNL director to hear his thoughts on current and proposed NNSA
management systems for SNL, on potential contacts for the committee to make who were
knowledgeable about nuclear weapons issues, and about the potential problems of bidding the
LANL and LLNL contracts together and of managing the two laboratories with different mixes of
contractors. The results of this meeting were shared with the full committee by e-mail.

March 26, 2004, meeting at Oak Ridge National Laboratory (ORNL). Committee member John
Sommerer and study director Scott Weidman met first with a group of senior managers, including
the ORNL director, to hear their reflections on the most recent management competition at
ORNL and, more generally, to discuss how the choice of M&O contractor for a national
laboratory affects the scientific quality of the organization. Sommerer and Weidman then met
with a group of experienced bench scientists and engineers to discuss their thoughts on the same
questions. Observations from this site visit were shared with the full committee at its meeting of
April 5-6, 2004.

Other Information-Gathering Meetings and Contacts

January 26, 2004, discussion between committee member David Campbell and former DOE
Undersecretary Ernest Moniz about the general context of the management competitions.

February 9, 2004, telephone conversation between committee member Cherry Murray and
Praveen Chaudhari, director of Brookhaven National Laboratory, about how BNL is managed.
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February 9-10, 2004, conversation with Siegfried Hecker, Director of Los Alamos National
Laboratory from 1986 to 1997, at the NRC Governing Board meeting in Irvine, California.
Committee member Cherry Murray discussed LANL governance with him and he subsequently
provided copies of two documents he wrote: an article on laboratory governance and a written
statement for Senate testimony on this subject. This information was shared with the full
committee through e-mail.

February 19, 2004, conversation with Jay C. Davis, former head of the Defense Threat Reduction
Agency and a member of the Argonne Board of Governors, at the Board of Governors’ meeting
in Batavia, Illinois. Through contact with committee member Cherry Murray, Dr. Davis provided
his proposed set of scientific selection criteria for national laboratory contractors. This
information was shared with the full committee through e-mail.

February 26, 2004, meeting with Anne Witkowski, Center for Strategic and International Studies.
Richard Rowberg, NRC staff, met with Ms. Witkowski to discuss the CSIS report on security at
the DOE weapons labs and how security issues might affect science and technology performance
at those labs. No information beyond that distributed to the committee in the form of the
executive summary of the CSIS report was obtained at this meeting. Additional information was
to be provided by CSIS but did not arrive.

March 30, 2004, telephone conversation with James O. Ellis, Jr., commander, United States
Strategic Command. Committee chair Paul Jennings spoke with ADM Ellis about his
organization’s future expectations from LANL and LLNL and his thoughts on the interplay of
these two laboratories. The results of this conversation were reported at the committee meeting
held in Livermore, California, on April 6, 2004.

April 1, 2004, telephone conversation between Roger Jackson, nuclear weapons team leader,
United Kingdom Atomic Weapons Establishment (AWE), and Richard Rowberg, NRC staff,
discussing the process by which AWE carried out the competition for its management contract in
1999. The conversation focused on how that competition included ways to ensure quality
management of the science and technology at AWE. The results of this conversation were
reported at the committee meeting held in Livermore, California, on April 6, 2004.

April 2, 2004, telephone conversation between committee member David Campbell and Richard
Jacobsen, associate laboratory director for Energy and Environmental Sciences at DOE’s Idaho
National Engineering and Environmental Laboratory (INEEL) about the M&O management
competitions at INEEL.

April 7, 2004, e-mail response to Cherry Murray from William F. Brinkman about the DOE blue
ribbon study, of which he was a member. This e-mail generated several responses from the
committee and focused on the question of whether LANL and LLNL should have the same M&O
contractor. This information was shared by e-mail with the full committee.

April 16, 2004, meeting between committee member David Campbell and William Frazer,
professor emeritus at the University of California at Berkeley, about the University of
California’s role in ensuring coordination and cooperation between LANL and LLNL. Frazer,
who is a member of the University of California’s President’s Council on the National
Laboratories, has a long history of dealing with the University of California’s oversight of the two
laboratories.
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